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[oth $/080/61/034/008/010/018 
FP) 210 D204/D305 

AUTHORS = Keler, E.K., Godina, N.A. and Degen, M.G. 

TITLE ; Electron microscopic and thermographic study of 
solid-phase reactions in the systems Hf02 - Bad, 
H£O2 - Sr@ and HfOz - Cad 

PERIODICAL - Zhurnal prikladnoy khimii, v. 34, no. 8, 1961, 
1769-1775 

TEXT: In the present paper, electron-microscopic and thermographic 


studies of the sintered mixtures are reported. Lquimolecular mix- 
tures of Hf0> (previously heated at 1650°C) and Ba, Sr and Ca car- 
bonates were heated to 800 - 1000°C and examined by electron micro- 
scopy and chemical phase analysis. In a specimen formed from 

BaGO; - H£0, heated to 1000°C for 15 minutes, 12.2% BaHf0z formed. 
The electron microscope showed, in addition to large H£02 crystals, 
fine (<0.1;t) crystals of BaCOs. At 800°C, 7.8% BaHf0z is formed 
and stratification of H£05 crystals observed, Using the device of 
Keler and Kuznetsov, (Ref. 3: DAN SSSR, 1953, vol. 88. no. 6, 1031), 
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Electron microscopicess 


heating at a rate of 12 - 13° per minute, 


25227 
B/abafes/es4/00b/oreKoe 
D204/D305 


composite thermal analysis 


of the HfOj - 8az0z mixture was carried out giving a thermogram. In 


srGOz “ H£O9 
als with a characteristic 


mixtures heated at LQ00°C for 15 minutes. small cryst- 
dendritic structure were observed and are 


attributed to solvability of SrCOz decomposition products by the 


95% alcohol used in preparing the specimen 
When the same mixture was heated for 2 hours, 
the structures observed 
In none of the 3 systems studied was 
grains observe 


served. 
with BaCOz. 
dense layer around H£0 
the molecular volume o 


With CaGOs, 


Products obtained at 1000 - 12G0°C are porous 
the reaction products are stripped 


During the solid-phase reactions, 


off the reacting surface to expose H£02 grains. 
tions, the role of volumetric diffusion becomes 


for electron microscopy. 
no dendrites were ob- 
are similar to those 
formation of a 


d, this being attributed to 
the reaction products exceeding that of Hf02. 


and of loose structure. 


Under these condi- 
Less important and 


the reaction rate is basically determined by the rate of chemical 
interaction of the mixture, dense non-porous products cannot be pro- 


duced in one process but the 
facilitates pulverization. 
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ceramic materials from these products, to carry out synthesis sep- 
arately. subsequently pulverizing, pressing and sintering. There 
are 6 figures and 10 references: + Soviet-bloc and 3 non-Soviet- 
bloc. The references to the English-language publications read as 
follows: C.E. Ourtis, Lut. Doney and J.R. Johnston, J Amer. Ger. 
Soc. 1954, vol, 37, no. 10, 458; G.H.B. Lovell, Trans. Brit. ver, 
Soc, 1951. vol. 50, 315; IJ-.H. Chesters, L. Lee and J. Mackenzie, 
Trans. Brit. Ger. 1949. vol. 48, 260. 


SUBMITTED ° November 14, 1960 i 
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‘2 S/080/61/034/010/002/016 
[s- 24100 D231 /D301 
AUTHORS: Keler, Eo. Ko, and Kuznetsov, Ao Ko 


TITLE: Synthesis ond physical-technical properties of the 
zirconates of strontium and barium 


FERIODICAL: Zhurnal prikladnoy khimii, v. 34, no. 10, 1961, 2146-2153 


TEXT: The aim of the present work is to make a fuller study of Sr and 
Ba zircopates and of the properties of ceramics based on them. The basic 
methods used were those of complex thermal analysis, X-ray phase, chemical 
phase and microscopic analysis. Thermographic investigation of the forma- 
tion of SrZr0, and BaZr0, shows individual peculiaritiess for the mixture 


Srl0,-2r0, there are two endothermic effects: the first in the range 900- 


950°, corresponding to o polymorphic transition of SrC0,, from a rhombic 


to a hexagonal form; the second at about 1190°, at which Sr€0, dissociates, 
Loss of weight begins at 800° and proceeds very vigorously in the 900-1150" 
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range, For the mixture BaC0,~2r0 55 four endothermic effects are evident; 
the first two at 820° and 980°, corresponding to a polymorphic transitioa 
of BaC0. 3 the third in the 1000-1200 range, due to dissociation of the 
Bal0,3 and the fourth with a temperature minimum at 1250° resulting from 
the fusion of basic Ba Bald, in the undissociated BaCO,. Both the Sr aad 


Ba compounds show increased volumes of the samples in the given temperature 
range. In the case of Sr, the increase takes place after decomposition 
of the Srl, while with Ba the increase runs parallel with the dissocia- 


tion of Bal,» Chemical analysis confirmed that there 1s a connection be- 


tween volume increase and formation of the zirconate, At 900° (when volume 
increase commences) the percentage of SrZ1r0, present is 3.86, and at 2200° 


(temperature of maximm increase) this figure is raised to 72.9. Similar 
figures are shown for BaZrO, (at 900° ~ 15.8% and at 050° . 63.9%). X-ray 


diffraction pattern analysis shows that formation of S210, 4s practically 
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complete at 1200° and that samples of the BaC0,-Zr0, mixture fired at 


1050° show diffraction patterns analogous to pure BaZr0.$ their form is 


unchanged with a further rise of temperature. The chief proportion of 
SrZ10, is formed in the first 15 minutes and equilibrium is reached in 1 


hour. Similar results are recorded for BaZr0,0 Articles made of Sr or 


Ba zirconates, even at high firing temperatures, have a high porosity, and 
an effective mineralizer was found in boric acid, previously described in 
literature. Addition of this agent lowered the sintering temperature and 
generally improved the ceramic properties of the "body," but it was dis- 

covered that boric acid lowered the percentage of zirconate and led to the 
formation of o solid solution (this in the case of CaZr0,)o Additions of 


tristrontium borate and tribarium borate respectively to zirconates of 

Sr and Ba permi ts lowering of the sintering temperature of ceramics based 
on them by 200 ; they also improve their physical and technical properties. 
Sr and Ba zirconates with additions of mineralizers can find use not only 
in electro-ceramics, but also as high heat-resistance matcrials. There are 
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8 figures, 1 table and 14 references: 10 Soviet-bloc and 4 non-Soviet~-bloc. 
The reference to the English-language publication reads as follows: Po S. 
Dear, Bl. Politecho Insto, 51 (8), Eng. expo stand. sero, 126, 1-10 (1958), 


SUBMITTED: eae 29, 1961 [Abstractor's note: Misprint--1960 under~ 
stood 
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3/030/62/000/003/003/007 
2Y, 3300 (0251, 1057, 16R B116/B104 
AUTHORS: Toropov, N. A., Keler, E. K+, Leonov, A. Ie, Rumyantsev, P.R 


TITLE: Highetemperature microscope 
PERIODICAL: Akademiya nauk SSSR. Vestnik, no. 3, 1962, 46-48 


TEXT: A high-temperature microscope developed »* the Institut khimii 
silikatov Akademii nauk SSSR (Institute of Silicate Chemistry of the Acadeny 
of Sciences USSR) is described. Its main components are: the Mi-3 (MP-3) 
polarizing microscope, a high-temperature chamber attached to the 
microscope stage, and a lamp. The heater 1 (Fig. 1) in the chamber is 
controlled by the economy transformer 2 (2 a) and the step-down transformer} 
(220/6 v). The lamp 6 is controlled by the economy transformer 7 (2 a, 
220/127 v). The temperature is measured by the Pt-Rh thermocouple 6 and 4 
the potentiometer 9. The temperature of microobjects can also be deter- 
mined by measuring the voltage at the heater. The microscope features 
microtelephoto lenses with an operating distance of about 14 mm. Maximum 
magnification is 240. Melting, crystallization, and polymorphous conver- 
sions of crystalline substances can be observed at high temperature in the 
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transmitted polarized light and in the reflected light. The wetting of 
metals with nonmetallic liquids can be studied. Experiments can be 
conducted in oxidizing, inert, and reducing gas media. There are 


4 figures. X- 


Fig. i. Circuit diagram of the high-temperature microscope. 
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AUTHORS : Keler, EB, K,, Andreyeva, A. B. 


Effect of iron oxide on the sintering of zirconium masses, 
‘and the process for stabilizing zirconium dioxide 


PERIODICAL: Ogneupory, no. 4, 1962, 184 - 192 


TRAD: The effect of iron oxide on the properties of refractory zirconium 
products was studied so far as common Fe,0, impurities of commercial 


zirconium dioxide, and Fe,0, introduced during grinding and burning are 


concerned. Commercial and pure zirconium dioxide were used as initial 
materials. Chemical composition of the industrial zirconium dioxide: 
98.4% 2r0,3 1.2% Ti0,; 0. 11% Fe 2033 0.08% CaO; 0.11% SO, Pure zirconium 


dioxide with 99.7% 20 content is produced from ‘zirconium sulfate by 


calcination at ‘onto. Stabilization was brought about by means of lgO 

or Ca0. Iron oxide admixture was found to lower the sintering temperature 

of zirconium mixtures by 200 - 250°C. The elastic moduli of the samples y 
\ 
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stabilized by means of magnesium oxide were found ko rise strongly when 
introducing up to 3% iron oxide and firing at 1400° C, and 1% at 1700 ee. 
Iron oxide may be used as mineralizer for the production of dense zirconium 
materials when burning at up to 1400°C. At burning temperatures above 
1500°C, part of the magnesium oxide, with Zr0,5 forms ea solid solution 


and stabilizes it partly in cubical form, althnouch the monoclinic structure 
rerains as. principal structure. hagnesium ferrite does not react with 2x0, 
below 1400 "6; “hen admixing iron oxide to 2r0, - CaO mixtures and 


synthetized calcium ferrite to 2r0,, a solid 2r0, - Cad solution is formed 
at a temperature of up to 1400°C, the X-ray lines of which are shifted in 
the direction of reduction of the interplanar spacing, as compared to the 
pure solid solutions. Admixture of iron oxide accelerates decomposition of 
the solid solutions of 2rd, with CaO and MeO. There are 7 ficures and 7 
tables. 

ASSOCIATION: Institut khimii silikatov AN SSSR (Institute of Silicate 


Chemistry AS USSR) 
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AUTHORS: Keler, 2..K. and Kuznetsov, A. K. 


TITLE: The formation and physico-technical prcperties 
yttrium oxy-orthosilicate Y,0,510 


4 
PERIODICAL: Zhurnal prikladnoy khimii, v. 35, no. 2; 1962, 250--256 


TEXT : £502 810. wags prepared from Y505 (grain size ! ~ 3, fn 


crystobalite (3 - 6m) by heating at 1100, 1200, 1300, 71400, 1£00 
and 1600°C for 2-hour periods, regrinding and reheating, The pro-~ 
ducts were analyzed by chemical, X-ray and thermal methods. It was 
found that the yield of ¥50z S10, rose from 8.8% at 1200°C to =&.2% 


at 1500°C and was 93.0% at 1600°C, The reactions were glow up to 
1300°O and fairly rapid, especially initially, above 1500°C. Neo ap. 
preciable thermal or volume changes were observed during the com- 
bination apart from the shrinkage due to sintering. Electron mi- 
croscopy showed that the product formed a dense, adherent luyer 
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avcund the Si 0. particle through which Y, 295 had to diffuse -. this 


is regarded as “the rate controlling phocedsc After 2 hours at 1600°C 
the product retained 25.4% porosity which feli to 2.9% when the 
temperature was raised to 1800°C. 2% amounts cf BaO, SrO, PbO, 2r0, 


B03, Bi 2935 Fe 20» Al 29 » Ti0,, V,0. and McC. were added to mix. 


sures ee at, 160000" ae 2 hours in an effort to produce a 
dens¢é material. Alumina was found to give the best resuits (1. 
porcsity), the optimum quantity being 1%. The action of Al,0 


1 
2 
< ) 


discussed. Electrical properties were measured sn 25 mm dia. x ? mm 


discs formed over 2 hours at 1600°C, without mineralizers, showing 
that ¥,,0, -Si0,, is a semi-conductor, of resistivity = 4.76 x i07Q-. 
= c 
om, 0% additions of Al 2035 B,0,,; Bi,0. cr 2n0 increased this value 
a 
io°>. The dielectric permeabiiity was 17 Without, 
16.5 with mineralizers., A number of cachare and tech- 


properties of the compcund is listed, Tne silisate is 
ry to 1930°C and resists the attack of BeO, Mg0, AL,Oz, 


nae 
cal 
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Ti0,, 2rd, V5 MoO, and SiC to, but not above, 1400°C. There are 


6 figures, 3 tables and 10 references: 8 Soviet-bloc and 2 non-So- 
viet-cloc. The references to the English-language publications 
read as follows: C. E. Curtis, J. Am. Cer. Soc., 40, 8, 274, (197); 
R. Roy, Am. Cer. Soc. Bull., 38, 4, 169, (1959). 


SUBMITTED: Jenuary 25, 1961 
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B117/B138 
AUTHORS: Keler, ie Key Andreyeva, A. Be Zz 
ern ene “e 
OIPLS: Investigation of the golid solution range jin the ZrQ, - 510, 
system : 


PERIODICAL: Ogneupory, no. Ty 1962, 327-352 
@EXT; The presence of solid solutions in the Zr0, - $id, system was studied 


as opinions differ on this problem. The authors used ZrO mixtures 
containing 3, 5, 10, 15, and 20 mole% of Si0g, heated to 4500-2050°C, and J 


zirconium dioxide samples with previously synthesized zirgoniun (zrSi0,)+ 
Yeray diffraction, (Debye ~ Scherrer patterns and jJonization curves); 
optical (transmission method with powders in an jmnersion. liquid, with 
magnification X 750, and reflection method using sections, with X 144), and 
dilatometric methods showed the same results. There was no shift of the 
diffraction maxima in the range of large angle scattering, characteristic 
of such as would indicate the formation of solid solutions. ZrO, and S$i0, 


did not react when heated to 1500°C. A rise in temperature to 1700-1750°C 
Card 1/2 
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caused intensive formation of Zrsi0,. Further heating to 2000°¢ reduced 


the weight of the samples and increased their porosity. This may be due ; 
to the dissociation of zirconium into ZrO, and Sid, with evaporation of A 


the latter. Summary: Contrary to N. A. Zhirnova's assertions (25 anorg. 
allg. Chem. 1934, 218, 193), no solid phase was found in the ZrC,-rich 


yvecion of the system. This agrees with B. Weber's and NM. Schwarz's results 
(Be-. Deutach Ker. Ges., 1957, no. 12). There are 6 figures and 5 tables. 


ASSOCIATION: Institut khimii silikatov AN SSSR (Institute of Silicate 
Chemistry AS USSR) , 
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AN SSSR. 
1, Institut khimit eilikatoy AN SSGRe a) 


(Strontium oxide) 


(Zirconium oxide 
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Effect of tron oxide on the sintering of a zirconium mixture 
and the stabilization process of zirconium dioxide. Ogneupory 
27 0042 184-1S2 62, (MIRA 15:4) 


1, Institut khimii silikatov AN SSSR. 
(Zirconium oxide) (Iron oxide) 
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; B101/B144 
AUTHORS 3 Leonov, A» I., and Keler, FE. Ke 
TITLE: High-temperature reactions between Ce,0, and A1,035 and 


properties of the resulting cerium-aluminates 


PERIODICAL: Akademiya nauk SSSR. ° Izvestiya. Otdeleniye khimioheskikh 
nauk, no. 11, 1962, 1905 = 1910. 

TEXT: Mixtures of ced, and A1,0, were heated-to 1000 - 1750°C in Ho or NH, 

atmospheres The CeO, was reduced to Ce,0,» which reacted with the A1,03-, 

The component ratio was varied between Ce,0, 8 1,0; = 6: i andi: 14. 


The resulting products were subjected to a thermogravimetric oxidative | 
analysis; the polymorphic conversions and the melting points in Hy atmos- / 


phere were investigated with a high-temperature microscope; and the powder ~~ 
patterns of the compounds were recorded. Results: (1) From the equimolar 
Ge,0, + A1,0, mixture, the compound Ceal0, was synthesized after 2 hrs 


Cara 1/3 
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heating at 1650°G; this compound crystallizes cubically, has a lattice con- 
stant a = 3678 8, specifio gravity 6.17, Ng = 2.02, mean birefringence 

Ga Oe 01), mop. in Hy atmosphere 2075 ¢ 25°C. In mixtures of particle size 

<5fes Cealo, already formed at 1000°C, When heated in air to 1200°C, this 
compound disintegrates into ced, and 41,0, within 1 hr. Polymorphic con- 
versions of Ceal0, were observed at 90 * 20 and 980 + 20°C. Transition 7 


from rhombic to rhombohedral, and further to cubic lattice is assumed, but — 
further xeray studies are required to clarify the crystal structures. (2) 
In the mixture 1€e,0,°8A15035 the compound Ge,0 5 *11Al 203 was found after 


3 hrs at 1670°C. Mixtures of ratio 1: 12, 1 1 14 contained a-A150, as 
well. The compound Ce yaaa 0, has the structure of () salumina, and melts 
in H, atmosphere at 1950 + 259C; specific gravity 4.07, N_ = 1.80, weak 


Giasecineenea! Heating in air at 1450°C leads to seauuere oxidation within 
1 hr. Electrical properties at 295°K ares tan t= 37° -10°4, € = 16 at 


71 ke/seo; tan ie 54-10 ot. €= 17 at 710 ko/seo. At room temperature 
Card 2/3 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9 


3/062/62/¢00/011/001/024 : | 
High-temperature reactions between... B101/B144 


Ce,0 Aly 0, does not oxidize in air, and is resistant to acids. Concen-~ 


an5 62°35 
trated hydrofiuoric acid showed no corroding action after 50 days. There 
are 7 figures and 3 tables. The most important English-language references 
are: S. Je Schneider, R. S. Roth, I. L. Waring, J. Res. Nat. Bur. 
Standards, 654, N 4, 345 (1961); R. S. Roth, S. Hasko, J. Amer. Ceram. Soc, 


41, now 4, 146 (1958). 


ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR (Institute of 
Silicate Chemistry of the Academy of Soiences USSR) 


SUBMITTED: April 2, 1962 
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" AUTHORS: Keler; E. Ke, Chang Ch'ing-ch'un 
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TITLE: Elastic properties of some clays and kaolins, depending on 
‘ their heat treatment 


PERIODICAL: Ogneupoyy, no. 12, 1962, 557 = 566 


TEXT: The influence of heat treatment conditions on the elastic properties 
of clays from the following deposits was studied: Latnaya, Druzhkovka, 
Prosyanaya, Niu-Hsing-T'ai, Fu-Chou, and Su-Chou. Specimens were shaped 


half-dry (400 kg/cm", 8% moisture) from 70% clay, as well as from 30% r 
fire clay produced by firing the sume clay at:1300°C. Test temperatures ”’ 
ranged from 600 to 1400°C. X-ray phase diagrams of the specimens revealed 


partial formation of y~A1,0, and intensive formatidn and mullite due to 


two exothermic reactions. At 1300 - 1400°c, all specimens contained 

cristobalite. The materials, which had different sintering temperatures 
and ranges, were submitted to constant and periodic loads at steady in- 
crease of temperature (300°C/hr). Deformations were measured after 50°C 


Card 1/3 


EONAR Wiese 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9" 


"APPROVED FOR RELEASE: 06/13/2000 SE RDESO Cue 


rt is: SOUP ed eos ge 
Sues See A aa rte Be Pe aos Ged a 


ars 


fsty ARS TB SEL Co Se AL ee a 


i & S/131/62/000/012/003/004 
Elastio properties of... B117/B186 


in each case. Torsion, pressure, tension, 
following reaults: 


ots were observed under constant 
idered as residual strains. 


Though the structure is also weakened during the two exothermic reactions, / 
cracking is inhibited by the estructural mobility, ye 


despite the temperature Bradients in the 


allization of mullite prevents plastic deforma~ 


of clays are affected also by physical 
factors such as degree of dispersion, density, 


The heat treatment responsible for the phase co 


Problems concerning indu 
studied in connection wi 
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Elastic properties of certain clays and kaolins depending 
on their heat treatment, Ogneupory 27 no.12:557-566 '62. 
(MIRA 15:12) 
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(Clay—-Elastic properties) 
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Formation and properties of solid solutions of zirconium 
dioxide with rare-earth metal oxides. Ogneupory 28 no.5? 
224-231 '63. (MIRA 16:6) 
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SOURCE; RZh. Khimlys, Abs. 21435 
‘ AUTHOR: Keler, E. K.3 Bluvshteyn, M. N.3; Boricheva, V. N.; Grebennikova, Z. Ye. 
inpemecinntunentieatttete 1 


- TITLE: New equipment and an improved procedure for tensile strength tests of re- 
_fractory materials at high temperatures 


CITED SOURCE: Tr. Vses. gos. In-ta nauchno-Issled./ 1 proyektn. rabot ogneuporn.- ' 

prom-sti, vy*p. 34, 1963, 193-209 j 

“TOPIC TAGS: refractory material, refractory material tensile strength, tensile. 
strength test, high temperatura, tensile strength, high temperature tensile 


_ strength tester 


ABSTRACT: New and improved equipment was constructed and introduced to Industrial : 
practice, and a procedure was developed for high temperature tests ‘up to 1700C) °° 
“of refractory materials for tensile strength. &xpenimental data were obtained on 
the tensile strength of fireclay, magnesite, magnesiochromite, Dinas brick and non- 
fired refractorfes. The curves! from repeat experfments were noted to show good 
coincidence. Bibl. with 11 references. Authors’ summary. 
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PITIE: The effect of hapten on: on the Sorsation end the physicotechnical properties! ‘ 
of strontium ta tenste--strontium zirconate solid solutions 


A A 
SOURCE: wh 1 prtdiaaney khimii, Ve so se 3, 1963, 480-489 


--TOPIG-TAGSs— boric-anhydride;-solid-solution,-s‘-ontiun. titanate, ‘otrontium 
zirconate, © etrontiua boride, ceramic property, - mineralizer—- - pen 


: properties of Sri chr pegheh rolid solutions, which exhibit electrical 
i properties making them suitable for use in the radio engineering industry 
i have been studied. Te the mixtures SrC0, + Zx0q (1:1), SrCOz + T40p (1:1), 

and seo + m0 + 20a (2:1:1), and powdered ae end Sx 05 wes added 5, 5, 
or 10 molt BaOs (es an aqui valent emount of Hz805), > he resulting mixtures, 
after soapactian at 600 kg/cm@ and firing at 600 to 1450C, were studied by couglex. 
thermal, x-ray, and chemical analysis, Chemical enalysis showed that in the 
presence of Bas there is a nee) in the Soaroreeines of formation and sintering 
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SrC0z + ZrOo, SrC)s + Ti0s, and SrcOz + T4102 + Zr0o, respectively. The yield 

. drop wes attributed to the fact that part of the atrontium oxide forna 
strontium borates, while part of the Ti0e and ZrOQo renains uareacted, Hence, : 
to improve the yield and the ceremic properties of SrZroy, SrTi0y, and the : ’ 
SrT103--SrZr03 solid solution, the mineralizer should be incorporated es————___ 
presynthesized strontium borate rather than as B03. Study of the - as 
physicotechnical ‘yroperties indicated that by use of 2 SrO Bo0s as the 
mineralizer, a mechanically strong hody with a porosity close bo zero can be 
obtained for SrZrs, Sr1Ti03, and the SrT103--SrZr03 solid solution. ‘Thus, a 
body prepared from 60 m0lf% SrT10z3, 40 molf SrZr0z + 5 wt% 2 Sx0 Bo; withstands 

g; three 26-12000 tharmal cycles and exhibits a shit kage of 20.1%, a water 

i; absorption of 0.02%, an apperent porosity of 0.15%, an apperent density of 

|: 5.066 g/cm, a linear expansion coefficient at 20--12000 of 9.5 x 10-5, a bending ; 

strength of 623 kg/cm®, and a compressive strength of 3067 kg/cm. Orige art. 

has: 6 figures and. two tabless------ ~~ Siew. eee 


| ASSOGIATION:.. Institut. khimi4 eilikstov-imoni I.-V. Grebenshchikova AN SSSR) = 
! (Institute of the Chemistry of SilidatesAN SSSR). her gee, 


| 
Sine 2 
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ANDREYEVA, A.B.; KELER, E.K. 
SNR MAARTEN 
Conditions of sintering and the physical and technical properties 
of lanthanum silicates. Zhur. prikl. khim. 36 no.12:2605- 
2610 D'63, (MIRA 17:2) 


l. Institut khimii silikatov AN SSSR. 
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eet Phase relations in the system I,0,--Zr0,. 2. Solid solutions jf 


PERIODICAL:  Akadandya nauk SSSR. Izvestiya. thdeladiys khimicheskikh nauk,. 
~~. nos 4, 1963, 601-610... ; Ae 


_ TEXT: ‘This article is based on the dissertation of Fan Fu-k'ang and was 
presented at the conference of the chief editors of journals of the Academy of- 
Sciences USSR on ‘12. June 1962. Pisconiwa trip solid solutions can be used 
possibly as solid electrolytes</ However more date: £ needed on the ¥20;~-Zr02 
system. Anew diagram of state 4s proposed for the system 0 --Zr0 in the 

solid phase characterized by the presence of Y2rg0- absence er the single 


phase fleld of the monoclinical solid solution, different position of the phase 
boundaries of the solid solutdons in the system, It was noted that the minimun 
quantity of Y20, needed to completely stabilize Zr0, depends on the annealing 


temperature to 4. considerable degree, A decrease 4n temperature during the 
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S __ polymorphous rearrangenont of. 205, ‘ealloined with small additions of- stabilieing 


. oxides can be explained by the change in the. repelling force between cations - 
in the lattice of: ord, dus to the formation of a moncclinical solid solution of 


Zr, of the substitution type. The degree of temperature decrease of the 


2 pelymorphien cepants: on. the sicmreg is this. sheneee ‘There. are .? figures: and 
ES eee 


J ASSOCIATION: - Institut ihims4. ‘silikatoy. Akadeu44. nauk SSSR. (Institute of - 


‘ Shenlstry of of Etisoates, Acadeny of of ; Sciences OSSR) 
S  SUEMITTED: | . Anguist 20, 1962 
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TITLE:. Formstion and aeosartles of..solid solutions of zirconium dioxide with 

oxides of rareesarth erearth elements 4 re, | 
“hte 


SOURCE: Ognenapory, nO. 8, 1963, 


TOPIC TAGS: “vefrantories, zirconium dioxide, ceric oxide, lentheanum ayia’ 
yttrium oxide, solid solutions, thermal stability, chemical stebility, oo . =: 
porosity: sirtering, polymorphic trensformations, thermal expansion, stzucture- 


a  . TEXT: . The. formation. and properties of. solid solutions in the systems ZrO-sub 2 

ey we» ed sub 2; ZrO sub 2 «= ¥ sub 2 0 sub 3,- and ZrO sub 2 «= La sub 20 sub 3 - 
have been studied, Specimens were compacted from mixtures of chemically pwre 

oxides (70 "ta $5 or 20 mol $ ZrO sub 2 and 30 to 5 or 60 mol % of the second 
oxide) under a pressure of 500 kg/cm sup 2, and fired at 1400~1700C, ‘These 
specimens were subjected to chemical, xeray, and dilatometric analyses, and 
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their ceremic, elastic, electrical, and physical properties were studied. At ~ 
1400C the above. systems form solid- solutions with a cubic structure. The ~ 
porosity of specimens heated at 1400C for 6 hrs is 30 to 404; sintering occurs 
on heating to 1700@1750C for 3 hrs. In specimens containing 20 mol % Ced 
sub 2, 15 ml % Y sub 2 0 sub 3, or 25 mol % La sub 2 0 sub 3, ZrO sub 2 is 
fully stabilined by heating to'1700#-1750C, Addition of CeO sub 2arY guh 2 
O sub 3 lowers the temperature of the polymorphic transformation of ZrO sub 2. 
New highly refractive materials can be obtained by firing to 1750 the solid 
solutions ZrO sub 2 <= 206 CeO sub 2, 260 sub 2 «= 80h CeO sub 2, ZrO sub 2 am 

® Y sub 2 O sub 3, ZrO sub 2 «= GOL Y sub 2 0 sub 3, and ZrO sub 2 = 
La sub 2 0 sub 3. Some of these materials have a lower thermal expansion 
coefficient: and. higher. thermal.stebility (at 1200C) than ZrO sub 2 stabilized - 
with CaO or MgO. The highest thermal and chemical stability is exhibited by - 
ZrO sub 2 -- Y sub 2 0 sub 3 solid solutions, Orig, art. has: 6 tables and 
8 figures, osks Sie eer eis 
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o AUTHORS: Keler, E. K.3 Kozlovskaya, Ye, a bf 
: TITLE: Elasticity and crystal formation in glasses. 
| SOURCE: AN SSSR, Doklady*, }* 151, no. 6, 1963, 1368-1370. 
| TOPIC TAGS: Brees heat treatment, glass crystallization, 
gh temperature microscope, strength of glass, 


endothermic effect, exothermic effect, Al, K, 
Li, Si, Mg, Ti. 
y\ 


Al AWA. 
pirat Mechanical properties of Al-K-Li-Si and 


; Al-Mg-TiMSi glasses were investigated. In temperature range 


| fromagOC to vitrification temperature (T,), the glass defor- 

mation is unifogm. From T, to temperature of effective — 

- ervstallizationPT,, a sudden increase of deformation occurs. 

‘Kh exothermic effect accompanies this step. After that. 
deformation rate declines slightly. Then, with a further 
increase in temperature, a seccnd increase of deformation 
takes place. After that, the deformation curve is parallel 
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| to the abscissa up to temperature at which the glass ; 
: completely liquefies. Decline and rise ih deformation rate © 
A) coincides with endo- or exothermic effects. Extent and 
nature of deformations was investigated by heat treatment 
and observation in high temperature microscope. These 
observations show that, up to temperature T,, no crystal 
formation can be observed, but, between temperatures T,-T,, 
the formation of crystalline inclusions can be observed, 

- which, with increase of temperature, grow in size until all 
-; glass is converted ane one fine crystalline structure. 

| Modulus of elasticityYof this structure at room temperature 
i ds higher than that of corresponding original glass. Orig. 
i} 
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art. has: 4 figures. 
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"Problems of high-temperature refractory oxide ceramics” 


te of Refractory Materials) 
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(Institute of Silicate Chemistry) (Ukrainian Institu 
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ye RECLR 


“At the Division of Physical Chemistry and Technology of Inorganic Materials, Acad, Sei. 
SR, a scientific council on the problem of sitalls has beon established, Tne Council 
is*coordinating hody for busic scientific research on sital?s, glass, fiber 
glass, stoneware, refractory and superrefractcry materials, and coatings. 
The nurpose of the Council is primarily to contribute to the improvenent of 


the strength and impact resistance of existing’ materials. In 1963, the council 
held twc sessions. 


(Steklo 4 keramika, no. 6, 1964, L8-L9) 
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ITLE: Reaction in the Ba0--BeO system 


SOURCE: Zhurnal neorge khinm., Ve 9, NOe 2, 1964, 394-102 


TOPIC TAGS: barium oxide containing system, beryllium oxide contain=e :- 
ing system, thermal analysis, x-ray analysis, chemical analysis, 
microscopic analysis, barium beryllium sub 3 oxygen sub 4, barium 

,sub 2 veryllium sub 3 oxygen sub 4, density, optical property, 

‘erystal lattice‘dimension, phase diagram 


ABSTRACT: As a partial investigation of the reaction in the Ba0-Be0- | ae 
‘§i0, system, the reaction of the oxides in the Ba0--BeO system was Seah, 
studied to determine composition, temperature conditions and physical: =.) 
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BeO. The optical and some chanical properties of the two compounds - 
were determined. The. parameters of ge Ba Be305 lattice were © a 
alculated: ap ™ 7s 40%, by = 9.404, 18. ua.? Orig. art. has; 9: | 
ih figures and 2 Nantes. Bee = 
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. ENCLOSURE : OL. a 
, Phase diagram of the composition of the BaO-~-BeO system. 
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ACCESSION WR: AP4012447 ~~ *'g19978/64/009/002/0403/0413 
" SUTHORS: Isupova, Ye. N.; Keler, 5. kK. 

-PITLE: Reaction in the Ba0w~= BeQ--S1i05 systen 

SOURCE: ghurnal neorg. khim., V- 9, no. 2, 1964, 403-413 


TOPIC TAGS: barium oxide containing system, beryllium oxide contain= 
‘ing system, silicon dioxide containing system, phase diagram, Baobex 
O.; BaBeSi0,, BaBeoSi On, Ba,Si0 , BaSi0., {nterplanar distance, i 
‘pRysical properties, fensitys optical properties, synthesis, parylite ; 
‘ABSTRACT: The reaction of the oxides 4n the Ba0--Be0--S105 system 
‘was studied. Phase diagram (fig. 1) shows the following Compounds 
‘are obtained: BanBe 0,., BaBeSi0,, BaBeosi , BapSi0, and BaSi0<. 
‘4nterplanar distances were measured an the chemical and physical 
‘properties (density, optical characteristics) of BaBeSi0, and BaBeg 
5150 were studied; the latter compares with the chemical properties 

,or the mineral barylite. Temperature and calcining tise for the : 
‘synthesis of Babe Sin0,, and BaBeSiO, were determined (fig. 2): optima 
‘for the first compound? 8-10 hours dt 13500, 77% yield; for the 
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5 Tables and 2 Equations. 
ASSOCIATION: None 


‘second, 5 hours at 13500, 90% yield. Orig. art. has: 7 Figures, 
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ACCESSION NR: AP4019487 $/0078/64/009/003/0633/0640 ie ia 
“AUTHOR: Andreyeva, G. T.; Keler,,.E...K,... 


TITLE: Synthesis of the compound 6BaO. Nb205 in the solid phase f 
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S$) URCE: Zhurnal neorg. khimii, v. 9, no. 3, 1964, 633-640 i 


TOPIC TAGS: 6BaO. Nb sub 2 O sub 5, solid phase synthesis, niobium pentoxide, ' 
crystalline structure, monotropic conversion, 5BaO. 2Nk sub 2 O sub 5, crystal | 
lattice parameters, chemical stability, Nb sub 2 O sub 5 monotropic transition | 


modifications; the conditions for their monotropic conversion were investigated 

(the high temperature specie is formed at 1100-120GC). The conditions for the | 
solid phase synthesis of 6BaO. Nb2Os5 by reacting 6:1 mixtures of BaCOgand cage 
Nb905 were studied. This compound is formed at elevated temperatures 

(2 hours at 1100C; 40 minutes at 1200C) via the intermediate 5BaO. 2Nb205. 
The fusion temperature, density, parameters of the crystal lattice, and chemical ae 


: | 
ABSTRACT: A study of the behavior of Nb9O5 confirmed its existence in two 
t 


_ Card 1/2 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9" 


yi) Piece ini bennertane n sete er 


“APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9 


ites ne Becenaeae wesucsee SS ve cece ce eee eee ee ee ne ret 


ACCESSION NR: AP4019487 


stability of 6BaO. Nb2O5 were determined: it melts without decompostion at 
1930 + 20degrees and decomposes readily on storage in air or contact with « | 
water. Orig. art. has: 4 figures and 2 tables. 
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Effect of admixtures of silica, titanium dioxide and aluminum oxide on 

the properties and phase composition of aris reais stabilized 
fum dioxide. Ogneupory 29 noo11:513-520 '64. 

vue eae (MERA 18:1) 
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APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9 


Pee 2 had CAamy ap tO pe Sa Sea A EE I OT A 
3 iS 


I 


» . 
2. coat imcarenes eaememetnmatie. = + — ee een ern a - 
ne OOO, wae h he atSns 
? ; 


ACOESSION NR: AB4039617 8/0076/64/038/005/1126/1134 
AUTHORS: Glushkova, V.B. (Leningrad); Sokolov, Yu.G. (Leningrad) ; 
Keler, E.K. (Leningrad 


TITLE: Oxidation of metallic neodymium and the rate of the 0 >A 
polymorphic transformation of Nd sub 2 0 sub 3 a 
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SOURCE: Zhurnal fizioheskoy khimii, v. 38, no. 5, 1964, 1126-1134 


TOPIC TAGS: neodymium oxidation, neodymium oxidation rate, neodymium 
-sequioxide, neodymium sequioxide A, neodymium sequioxide 0, neo= 
dymium oxide C*A transformation, neodymium oxide crystal lattice, 
neodymium sequioxide stable form, anion vacancy, cation vacancy 


‘ ABSTRACT: The oxidation rate of powdered Nd was studied in the air 
and in thoroughly dried oxygen. ‘The equipment, which is described 
and figured, was set up so as to provide for continuous weighing of | 
the 0.1 - 0.3 g sample at 1.107+ to 760 mm Hg pressures and 20-15000 
temperatures. In preliminary tests with oxygen 4t was found that at 
an oxygen pressure of over 10 mm Hg the oxidation rate does not , 
‘depend upon further pressure changes. Thus tests were then condusted ' 
sore pressure. The results are tabulated and graphed. At 240= | 
{i Peat oe anee Seetes se Neat gavel hid 3382 oe ato : Sepin? cAgheaey 
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oe temperatures the oxidation rate showed linear dependensy; this - 
jeconecees as the oxide layer increased so as to become a parabolic 

‘ourve. n dry oF oxygen the constant of the oxidation rate was found: . 

“10 - 6. ee 10 Ri and the activation energy E - 38. 93 + = 0.05 keal., } 
The A-form was produced upon oxidation in dry oxygen at 250 = 5000 
(X-ray determination) and was the only stable form of the sesquioxide | 
up to 1200C. In another series of tests investigation the change 
C--A Nd50z at various temperatures the cubic form was used as | 
1 

| 

{ 

H 


starter material. The change was shown: to occur at 800-100C and 

‘did not reverse upon subsequent cooling. The rate of transformation 

' O-~A depended upon the degree of perfection of the orystal lattice 
of the metastable O-form. Lesser perfection resulted in transforma- 

_;tion at lower temperatures. The activation energy of the 99. % 

_ pure Cee was EB = 100.26 ~ 0.04 koal and the constant 0 = 1.03 a6, 

‘ min.” Orig. art. has: 6 tables, 6 figures and 4 fornulas. 
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ACC NR: APSO29727 SOURCE CODE: UR/0363/65/001/012/1955/1964 
4.) 
AUTHOR: Glushkova, V. B.; Davtyan; I. A.; Keler, E. K. te 


a 
ORG: Institute of Silicate Chemistry im. I. ¥. Grebenshchikov, Academy of Sciences — 
SSSR (Institut khimii silikatov Akademii nauk SSSR Ce ee 4 


“| “TITLE: ~The Nd203-Zr0z syatem. Study of regions rich in neodymium oxide”; nn ll 
; ; 4 

SOURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 1, no. ll, 1965, 

1955-1964 e 


TOPIC TAGS: _neodymiun compound, zirconium canpound, solid solution, metal phase 
system me fal f gmical ana ysis i% ray analysis phage transition, phage diagram, 
chemical stability, phase cOémpodition, crvatal &t cture, inorganic oxide 

ABSTRACT: Chemical and x-ray phase analyses were used to study the Ndz03-2r02 systen 
and a diagram of phase transitions was plotted fora region rich in Nd203. The sta- 
bility of the cubic solid solution based otf ‘Nd20 as determined and the solution 

was shown to be stable only above 1500°C. It wads found that the primary phase con- 
sists of cubic solid solutions when the mixtures are prepared by coprecipitating in 
the amorphous state followed by crystallization at 400-800°C or by decomposing a mix- 
ture of nitrates. Aa the composition of these metastable solid solutions changes 
monotonically, there is continuous change in their crystal structure fron the Mn203- 
type--characteristic of the low-tesperattwe C-form of Nd203 via the pyrochlore type-- 
to the fluorite type in which the low-temperature form of Zr02 crystallizes. The 
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L 11003-66 
ACC NR: APS028727 


effect of the addition of Zr0, on the C-A transition of Nd203 was studied and it was 
shown that small amounta of ZrQ2 hinder the transition of the cubic solid solution 
(C-form) to the hexagonal (A). Where there is a high Zr02 content (10-20%) in the 
cubic solid solution, the intermediate preduct formed is a solid solution which crys- 
tallizes in a low symmetry (B-type). On heating to 1350-1400°C, the latter converts 
into an equilibriun mixture of solid solutions with hexagonal and pyrochlore atruc- 


ture. Orig. art. has: 5S figures, 3 tables. 
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ORG: none 


‘TITLE: Reactions of lanthanum and ne odymiias um oxides with elements of group II of the 
periodic table vf vy 


s 


SOURCE: Zhurnal prikladnoy khimii, v. 38, no. 10, 1965, 2166-2174 


TOPIC TAGS: lanthanum cxide, neodymium compound, alkaline earth oxide, zinc oxide, © 
cadmium compound, powder metal sintering, aluminate 


ABSTRACT: Solid state reactions of Laz203 and Nd203 with BeO, MgO, Ca0, Srd, Bad, 
znO, and CdO were studied in 1:2 powder mixtures. Mixtures containing Al203 in the 
proportion La203:R0:Al203 = 1:1:1 were also sintered. X-ray diffraction, thermograph 
ic, chemical phase and microscopic analyses were employed. No chemical compounds or 
solid solutions were found to form on heating up to 1500° in the two-component sys- 
|+ tems except in the case of BeO. Sintering of the Ln203-MeO mixtures occurs at 1400- 
-1500°. When kept in air, the samples are unstable and crumble. In the three-compo- 
nent systems, no compounds are formed up to 1650°. The predominant reaction is the 
formation of lanthanum ‘and neodymium aluminates; the secondary reaction is the forwa- 
tion of spinel-type oo by the oxices of elements of group II. Spinel, HgA1204 
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decomposes on heating to 1400-1500° in the presence of La203 and Nd203 to form rare 


earth aluminates. Recommendations are given for improving the aoe of ae ae 
7Al203 mixtures. Orig. art. has: 3 figures, 5 tables. 
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: ORG: Institute of Silicate Chemistry im. I. V. Grebensh iaohiltbe) Academy of Sciences trcen 5568 | 
: (Institut khimii silikatov Akadem{i nauk SSSR) 


| TITLE: Effect of gaseous medium on the interaction between zirconium dioxide and 
' gerium oxides Gye. 


t 95% z 
soURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 2, no, 1, 1966, 137- tid’. 


| TOPIC TAGS: zirconium compound, cerium compound, solid solution 


| ABSTRACT: The phase relationships in the ZrO,-Ce,0, system were studied in a re- 
; ducing atmosphere, The i Co,2re0, characteristfe cs wero established: formation of the 
! pyrochlore-type compound Ce,Z , and three solid solutions based on zirconium i 
; dioxide - a monoclinic tiaioy 100kc!, tetragonal (above 1000C), and cubic solid solution — > 
(from 5 to 17 mole % Ce9Q3), stable at high temperatures; a metastable solid solution 
based on Ce903 and a region of immiscibility between the indicated phases were also 
| found, Dilatometric measurements established that in the concentration range from 0 
| to 27 mole % CegQg there ia a reversible polymorphic transformation of zirconium 

Card 1/2 : UDC: 546.831~314546. 655-31 
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dioxide with hysteresis at 900 — 1200C, At a CegQg content in excess of 27 mole %, | _ 
\ 
\ 


‘the polymorphism of ZrOg is completely suppressed. The effect of partial pref sure 
of ONE valence changes Ce + “<2 Cot and on physicochemical properties 
Mgtudied in the ZrOg-CeO Ce,09) system. Cerium, which is in the form 
2 g(Ce2993) 8Y 


i of ZrO 

of CeOg in the solid solution in ZrOg, converts into the trivalent state at high temperatures 
in a reducing atmosphere (Hg, CO, NH), ina vacuum (107° = 10-4 mm Hg), in an inert * 
gas stream (Ar, He), and in the atmosphere of reverberatory furnaces ‘with a low : 
partial pressure of oxygen (pg, = 1.4% 107° atm at 1400C). Alternate oxidation and 
reduction of cerium-containing zirconium refractories causes loosening and cracking of 
the material as a result of volume changes associated with the oxidation-reduction 


processes. Orig. art. has: 7 figures and 3 tables. 
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on \TITLE: Reactions of lanthanum and_neodymium oxides with oxides of elements of 
jgvoups III and IV of the periodic system oY] 
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lke: none 


-. |SOURCE: Zhurnal prikladnoy khimii, v. 39, no. 3, 1966, 489-498 


;TOPIC TAGS:  Janthanum oxide, neodymium oxide, aluminum oxide, yttrium oxide, galli- 
jum compound, iron oxide, semiconducting ceramic material, chromium oxide, silicon 
(dioxide, titanium dioxide, zirconium compound, cerium compound, tin compound 


S (SUSTRACT: The reactions of La,0, and Nd,0, with certain oxides of tri- and tetra- 
_ {valent elements in the solid state were studied and the principal physicotechnical 
lpreperties of the reaction products were determined. Pressed powder mixtures were 
{prepared in which the molar ratio Ln:Me = 1:1 and 1:2, where Ln = La,0, and Nd,0,, 

‘ jpressed pellets were then sintered at 1350, 1500, and 1700°C, and the products were;..- J 


Ce Meard 2/2 ne UO 546 654657 4. SHS, 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9 


Jace NR: AP6011008 i‘ tCt*«SW a 
2/\ 


: ssamined by x-ray diffraction. La,0, ‘and Nd,0, were found to form pyrochlore-type 
; [compounds with Ti0,, Sn0,, and Zr053, sporovekite-tyne compounds with trivalent metal | 
-“joxides Al,03, GagQ03, Cr203, and Fe203; and solid solutions in the region of Y,03 and . 
* CeO, with the latter oxides. It was established that in La,03- and Nd ,03-base com- 
‘positions, no stability is imparted to the samples by Si0,, Ti0,, ZrO, Sn05, one i 
“cand Ce0., taken in the proportion of 1:1 after firing at 1500°C, In compositions in 
..which this proportion is 1:2 (except those containing Ti0,), fires up to 1400°C, 
“ground up with a 1% admixture of mineralizer (B,03 or Zn0), and rotired at 1500°C, 
“good sintering was obtained, the reaction was complete, and the samples were stable 
“both in air and during boiling in ammonium acetate and ammonium nitrate solutions. 
“It is concluded t materials based on Ln,03 and Nd,03 can be uséd as special-pur- 
‘pose refractorieslA systems with. Zr0,, Cr203, ¥,03,-Al,03, Si0,) with melting points.|. 
sat 2009°C and above and also as radio. ceramics systems with Ti0,, Zr0,, Al,03, 
: ¥203 and Sn0.) and semiconductora (systems with Ce02, Cr203, Zr02, Fe2b3)« orig. 
‘arte has: 3 figures and 5 tables. — 
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RG: Institute of Silicate Chemis im. I. V. Grebenshchikova, Academy “ef Bciences 


3SSR (Institut khimii silikatov Akademii nauk SSSR) 


TITLE: High temperature cpa of cerium in Al203, Cro03, Gaz03 cerium oxide systems 


\ m 
SOURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 2, no. 3, 1966, 517-523 
TOPIC TAGS: ceriwn, aluminum, chromium, gallium, oxide, cerium compound 


capeaasas The effect of Boer (up ks 2600°C Wn structural properties of mixed 
ide systems composed of Ce02 and Al203, 42r203, or Ga203 was studied in air and hydro- 
gen atmospheres. The phase relationships(jn the Ce203-Al203 system are shown in fig. l. 
The phase relationships in Ce203-Cr203 systems are shown in fig. 2. It was found that 
Ce02 does not form chemical compounds with oxides of Al, Cr, and Ga. Above 1650°C in 
air atmosphere, mixtures of oxides (e. g., Ce203-Al203, Ce203-Cr203, and C1203-Ga203) 
form perovskite-type compounds (CeA103, CeCr03, and CeGa03) admixed with the corre- 
sponding starting oxides. Pure CeAl03 and CeCr03 were obtained in a reducing atmo- 
sphere. Pure cerivm gallite was synthesized by fusing a mixture of Ce02 with Ga903 and 
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Fig. 1. a--in air; b--in hydrogen. 
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Fig. 2. a--air; b--hydrogen. 
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Ce203-Al203 system. Only one compound with a 1:1 ratio is formed in each of the Ce203- 
-Cr203 and Ce203-Ga203 systems. Orig. art. has: 6 figures, 2 tables. 
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Effect of gates onide admixtures on the polymorphism of zirconium di 
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TITLE: 


SOURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 2, no. 
TOPIC TAGS: europium compound, zirconium compound, solid solution, phase transition , 
Sera eaten Avex etdl analysis, xX ta analysis 

ABSTRACY: The Zr02-Eu203 system was studied by using thermal and x-ray analysis. Ad- 
dition(pf Eu203 was found to lower the temperature of the monoclinic-tetragonal tran- 
sition \8£ ZrO. considerably. Crystailization of mixtures of Eu203 and Zr02, copreci- 
pitated in the amorphous state, forms metastable cubic solid solutions of europium 
oxide and zirconium dioxide. The crystallization temperature and lattice parameter of 
the cubic solid solution increase with rising Eu,03 content. The decomposition of the 
* | metastable solid solution into stable phases was investigated. It was found that the 
. | minimum addition of europium oxide required for the complete stabilization of Zr0. is 
7 mol % Eu203. It was shown that the addition of only 2% Euz203 eliminates the crack- 
ing of Zr02 during heating. A phase diagram was plotted for the phase transitions in 
the Zr02-Eu203 system for the region rich in zirconium dioxide (see fig. 1). Orig. 


art. has: 5 figures, 3 tables. 
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Fig. 1. Diagram of phase transitions in 
Zr09-Eu203 system for region rich in Zr02. 
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TITLe: Effect of gaseous medium and tomporaturo on reactions in tha system C 
0 and comparison of the properties of rare earth titanates 
! a 
SOURCE: AN SSSR, Izvestiya, Soriya khimichoskaya, no. 5, 1966, 787-792 


TOPIC TAGS cerium compound, samarium compound, yttrium compound, titanium api ? 

titanate lanthanum compound, neodymium compound , pang ane: avn the ae, 

orcas Sata, 

ABSTRACT: The object of the study was to identify tho chemical compounds formed in 
the binary mixtures Ing03 - Ti02 (where In is a rare earth elemant).as a function of . 
the conditions of synthésis (composition of the gas phase and tempetbture), and to dase! 
termine the proverties\|%f these compounds. The synthesis was carried out in air, ar- ° - 
gon, carbon Stoxide, hydrogen, and ammonia in the rango of 20-1600°C. Phase x-ray 
diffraction analysis and thermogravimotric analysis on an electronic microbalance wera 
employed. New compounds of tho composition Co .6*2TiO2 (in argon and COp) and vari-~ _ 
able composition with a perovskite structur {ceo ity °3TL02 (in hydrogen and NH>) 
were synthesized, Both compounds decompose on hea ing in air. The stability of cere 
dum titanate of perovskite structure increases when it enters into a solid solution 
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with calcium titanate. The solid solution can be synthosized in air. The effact of | 
the gascous medium on reactions in the systems La - Ti - 0, Nd - Ti - 0, Sm - Ti - 0, 
and Y « Ti = O was clarified. In oxidizing and neutral gaseous media, lanthanum and 
neodymium form pyrochlore-t compounds Ia2(Nd2)Ti207, and in reducing media, perov- 
skite~type compounds (nasty 37105. Samarium and yttrium form only pyrochlore~ 


type compounds Sm2(Y2)Ti207, which as stable in both oxidizing and reducing gaseous 
media, Orig, art. hast 6 figures and 3 tables, 
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TITLE: Conditions for the formation of aluminates of lanthanum, praseodymium, 
and neodymium 


| 

| . | 
SOURCE: AN SSSR. Izvestiya. Seriya khimicheskaya, no. |, 1966, 24-31 | 
TOPIC TAGS: oxide formation, aluminate, rare earth element, lanthanum, 
praseodymium, neodymium | | 
ABSTRACT: This article is devoted to a study of the conditions for the ee 

of compounds in the LazO3-Al293, Pr2D3-A 23, and Ndz 3-AA2 23 systems} for 
which purpose the authors employ.x-ray, thermal, and chemical phase analyses. 
The widest of the formation of the aluminates are studied in the interaction of uf 


the oxidestdf lanthanum, praseodymium, and neodymium with ®-alumina, aluminum 

nitrate, and during coprecipitation of solutions containing cations of lanthanides 

and of-aluminum. The,investigation revealed that two types of compounds, 

Ln2O4*A/, Mand Ln, 1B, sllAl22, are formed in the systems discussed. The com- 

‘| pound Nd2%, “AY, @ wae ghiaine forthe first time. The process of the forma- 
tion of the compowhd “Ln 3° HAY? is stepwise. During the interaction of alumina 

oxides with rare-earth ree A monoaluminate is formed as an intermediate 


Card 1/2 UDC: 539.26 541.11 542.928 546.65 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510006-9 


L 0065167 
f~ACC NR:AP6008498 


stage of the reaction which, upon a further increase of temperature, reacts with 
alumina with the formation of the compound Lig" llAY 3° The production of 

| monoaluminates from a-AY39 3 and from the oxides of rare-earth elements re~ 
quires a temperature of 1600~1650C, whereas when aluminum nitrate is used 
synthesis is accomplished at 1200C. The x-ray amorphous gels formed upon | 
coprecipitation of equimolar compositions which do not crystallize even up to a 
temperature of 800C are chemical compounds even at as low a temperature aa 
400C. The y-form of AJ which forms upon decomposition of the nitrate and 
hydroxide of aluminum is stabilized up to a temperatute of 1300C in the presence 
of the oxides of rare-earth elements. Orig, art. has: 1 table and 7 figures. 
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TITLE: Synthesis and some properties of coramic materials based on titanium dioxide 

and oxides of lanthanum, neodymium and yttriun 4) 
aa eee, nape ee 4] 

SOURCE: AN SSSR. Otdeléniye obshchey 1 tekhnicheskoy khimii, Issledovaniya v oblasti 


khimii silikatov 4 okislov (Studies in the field of chemistry of silicates and oxides). 
Moscow, Izd-vo Nauka, 1965, 288~293 


TOPIC TAGS: titanium dioxide, ceramic matorial, lanthanum oxide, neodymium compound, 
yttrium compound 


ASSTRACT: The paper constitutes a part of a cycle of studies aimod at ascertaining 
the value of rare earth oxides in the preparation of coramic matorials, and considers 
the effect of various rare oarths in titaniun-containing compositions, The mixtures 
studied were prepared in the proportions Lag035Ti02, Nd203tT105, Yo0;:Ti02 = 121 and 
132, ground, pressed, and’sintored. They were found toGinter at 1350°C, but to have 
a very narrow sintering!tange and to fuso at 1400°C, A'study of the kinetics of the 
reaction of Laz03 and Nd205 with titanium oxide showod that after 2 to 3 hr at 1300° 
and 1/2 hr at 1 the reaction nearly reaches completion. In order to obtain matori- 
als with a porosity close to zero, measurements of the electric properties, resistiv- 
fo) 
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| ity, elastic, acoustic and certain other properties were made which showed the pres- 
* | ence of matorials having valuable physical and technical characteristics in the sys- 


tems studied, Orig. art. hast 3 figures and 3 tables, 
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| TITLE: Status of research on the systems Lap03-2r02, Cop03-2r02 and Nd203~-2r02 


| SOURCES AN SSSR, Izvestiya. Noorganicheskiye materialy, v. 2, no. 6, 1966, 1047= 
1054 


{ 

| TOPIC TAGS: lanthanum compound, cerium compound, zirconate, titanate, silicate, 
| aluminate, refractory, oxide ceramic, chromium compound 
| 
{ 
| 
| 
i 


ABSTRACT? Phase relationships in the systems 1a203~2r05, Co203;-Zr0, and Ndg0;~ZrCo 
| are discussed on the basis of phase diagrams and x-ray and chemical data reported in 
the literature, <A study of the stability and oxidation resistance of the compounds 
| Co2Zro07, Ca2Ti3% yy Coz5i207, CeCr03 and CeAl03 at high temperatures showed that 
cerium zirconate is the least stable compound. toraturo data on phase rolationships: 
| in csramic systems ,of the type In203-Zr0> indicate that the current methods of study- | 
ing oxide ceramics(x-ray diffraction, microscopy, chemical phase analysis) aro inade- 
quate becauso they yield averaged characteristics of the structure and composition of © 

‘matter. Future developmont of studios of zirconium refractories-thould involve tho 
i study of the actual structure and composition in microvolumes by methods of microauto~. 
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| TITLE: Effect of a gaseous medium on chemical: reactions and si as transformations | 
in the system zirconium dioxide-cerium. oxitee 


SOURCE: Ogneupory, no. 3, 1966, 42-48 


: TOPIC TAGS: cerium compound, zirconium compound, gas, Oxygen, refractory compound ,. 
CHEM IAL VALEAXE , CwEm eae SMMC /ZEL. ae 
ABSTRACT: The effect of partial pressure of oxygen on-valency changes of Ce in the sieiemn qo 
Zr1Qo~Ce oxides and on the physico-chemical properties of refractories in this system is in- © 
| vestigated. CeO, is the most effective stabilizer of ZrO. In the system ZrO, ~CeO, solid so~. 
| lutions of three eee take form ‘monoclinic, tetragonal and cubic. CeO, which is Peeeank 


in the solid solution-in ZrO, changes to trivalent state at high temperatures in a reducing at- 
mosphere (H,, CO, I aan a flow of inert gases (Ar, Ne) and in flame-fuxnace atmospheres 
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5 atm at 1400° C) and in a vacuum 


Jo-3.10~4 mm Hg). Tetravalent cerium cot (r= 0.88 A) is a more effective stabilizer 
of 210, than trivalent cerium Ce? * (rel, 02 A). Cyclic oxidation and reduction of Ce- 


Soaiaining Zr refractories, leading to the reversible reaction Ce%t =: Ce'*, 


cause the loosen- | .. 
ing and cracking of the material owing to the volume changes which accompany seta paicoses oe 
beanies sete heated in an inert gas (argon) remained unchanged. Thus, the gasoous wae 
8e aliects greatly the properties of the Peers mate of Zx0, stabili 3 tee ae 
Orig. art. hast 9 figures, 2 tables. eee aes 
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TOPIC TAGS: solid state reaction, cerium oxide, lanthanum oxide, praseodymium oxide, 
niobium pentoxide, niobate, chemical reaction kinetics, ceramic material MioRI“eN 
Com PAWVWO 

ABSTRACT: ‘The purpose of the study was to determine the nature, conditions of 
formation, and properties of the compounds in the Ln,03-Nb,0, systems, where Ln = Lay, 
Ce, or Pr. The study is of interest for production technology of ceramic materials \) 
based on the rare-earth metal niobates. Formation of the niobates of three types: 
Ln3Nb0,, LnNbO,, and LnNb 40g was ascertained in the products of solid state reactions, 
in the 900—1650C range, between Nb205 and La203, Pr6011, or CeO2- be effects were 
determined of the composition of the starting mixture of pure oxides) reaction tem-' 
perature and duration on composition of the products, using x-ray, chemical, and 
differential thermal analysis for identification of the phases in the product. A 
stepwise formation of niobates was established in all three systems in the sequence: 
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each type are isostructural]. Interplanar spacings, density, and melting point were 
determined for each of the pure niobates prepared. Metaniobates LnNb30q melted 
incongruently yielding orthoniobates, LnNb0,, and a liquid. Reactivity of CeOd 

versus Nb,0, was lower than that of La,0, and Pr,0O , Versus Nb.O,, but it was higher 
‘than versus SiO, and A1,0 - Cerium riobates are more stable in air than silicates 

and aluminates. Orig. bré. has: 3 tables and 6 figures. (sK)* 
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TITLES Rare earth zirconates and thoir physicochemical properties. Report No, 3: 
Somo regularities of formation end physicochomical and technical properties of zir- 
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ABSTRACT: The object of the study was to briefly expose certain regularities in the 
formation of rare: earth zirconates and to compare their physicochemical and technical | 
properties with the ionic radius and atomic numbor of the rare earth element in the | 
periodic system. Complex, thermal, x-ray structural, chemical and microstructural | 
analyses were employed. The mechanism of formation of the zirconates on coprecipita- | 
tion from salt solutions is the same for oll the rare earth oxides studied. ‘The 
height of the peaks of the first exothermic effect due to crystallization of the rare _ 
earth zirconate from the amorphous coprecipitation product decreases in the series 
12203 ~ (Ce02) ~ Pra sentee} ™ Smz03 ~ Y¥503, Yb203. ‘This corsesponds to a decrease 
in the reactivity of these des as Compared to zirconium dioxide. The latter appar- 
; ently forms the comoounds IngéZr207 (where In is a rare earth element) having the pyro- 


conates ; 

SOURCE: AN SSSR., Izvestiya. Seriya khimicheskaya, no. 12, 1966, 2073-2079 
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chlore structure with all the oxides of trivalent rare-earth elements. With the ex- 
ception of CepZr207, the zirconates studied are stable on heating in air. The physi- . 

| cochemical properties of rare earth zirconates (lattice parameter, x-ray donsity, 
specific gravity, refractive index and melting point) are closely related to the atom-| 
40 number and the ‘onic radius of the rare oarth element. Orig. art. hass 6 figures | 
and 1 table. 
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ABSTRACT: Tho article considers the following questions: 4) the formation of solid 
solutions based on Zr0g with additions of Gedo; 2) the stability of these solid 
solutions and the volatility of Ge0. from them; and, 3) the effect of the amount of the 
additions of germanium dioxide in a solid solution at the temperature of the 
monoelinic-tetragonal transition of Zr05, and the possibility of the tetragonal form of 


Zr05~- Solid solutions of zirconium with additions of 2, 5, 10, 15, and 20 mole % Gel, 
precipitation. Tn all the mixtures there was observed 


and at the same time the erystallization 
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temperature of the product 4ncreased with an increase in the amount of additive. 
X ray analysis of the products indicated that additions of Ge0> stabilize the 
_|tetragonal-form of Zr05 only up to a temperature of 4200°C, ‘Therefore, further 
experiments were undertaken with additions of Ge0> plus oxides of rare earth elements 
(since oxides of the rare earth elements stabilize Zr0> at high temperatures). Ternary 
mixtures of the following composition were propared (wt.)1 
90 


Zr02 96 90 96 9647 9147 
Ge02 2° * “4 a 5 : sf 
0, 2 5 - 2 : nae 


Tt was found that stabilization of zirconium dioxide with yttrium germanates makes it 
possible to increase the stability of the solid solutions at high temperatures. Orig. 
arte has: 5 figures. 
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